By use of monoclonal antibodies, a virus-specific cytoplasmic antigen related to phosphorylated polypeptides specific to serotype 1 of Marek's disease virus (MDV)-related viruses (MDV1) has been identified in all MD tumour cell lines examined, as well as in infected cells and in tumour lesions of chickens with MD. At least two phosphorylated polypeptides with mol. wt. 39000 (39K) to 36K and 24K (pp39/36 and pp24, respectively) were identified in the MD tumour cell line H10 cultured at 33 °C by immunoprecipitation with monoclonal antibody M21 which reacts with virus-specific phosphorylated polypeptides. These polypeptides were not detected in cells infected with MDV-related viruses of serotype 2 or 3. Immunoblot analysis indicated that these two polypeptides contained a serotype 1-specific epitope recognized with M21. An additional 41K polypeptide appeared in different virus strains of serotype 1. These polypeptides were found to contain phosphorylated serine but no detectable phosphorylated tyrosine or phosphorylated threonine. Cell fractionation indicated that the two phosphorylated polypeptides were mainly associated with smooth and rough endoplasmic reticulum fractions of cells infected with MDV1. Furthermore, the mRNA coding for pp39/36 could be separated from that coding for pp24 on a sucrose density gradient. These results suggest that pp24 and pp39/36 are translated from distinct mRNAs and encoded from overlapping genes or separate regions with partial DNA homology in the MDVI genome.
INTRODUCTION

Marek's disease (MD) is a malignant T-lymphomatosis of domestic chickens caused by
Marek's disease virus serotype 1 (MDV1). Usually, the virus-specific antigen can not be detected in MD lymphoma cells and virus non-producer MD lymphoblastoid cell lines by an immunofluorescence (IF) test with conventional anti-MDV sera (Payne, 1982) . Recently, we demonstrated the presence of an MDVl-specific early antigen in the cytoplasm of MD lymphoblastoid cell lines by an IF test with monoclonal antibodies against MDVl-specific phosphorylated polypeptides, when the culture temperature was shifted from 41 °C to 33 °C or when the cells were treated with 5-iodo-2-deoxyuridine (IUdR; Ikuta et al., 1985a) . Under these conditions, none of the non-producer MD cell lines reacted with monoclonal antibodies against other kinds of MDV-specific proteins, such as glycoproteins gA (Ikuta et al., 1983 b) or gB (Ikuta et al., 1984a) , major virus-specific polypeptides (Ikuta et al., 1984b) , or DNA-binding proteins , suggesting that the phosphorylated polypeptides are predominantly expressed in non-producer MD cell lines. Furthermore, by use of monoclonal antibodies against the MDVl-specific phosphorylated polypeptides, virus-specific antigen-positive cells were demonstrated in tumour lesions of various visceral organs of chickens with MD (Naito et 0000-7450 © 1987 0000-7450 © SGM al., 1986 . In addition, the monoclonal antibodies did not react with cells productively infected with MDV-related viruses of either serotype 2 (MDV2) or serotype 3, herpesvirus of turkeys (MDV3; HVT) . These two serotypes and attenuated MDV1 have been shown to protect chickens from MD induced by oncogenic MDV1 (Churchill et al., 1969; Biggs et al., 1970; Okazaki et al., 1970; Pdrchase et al., 1971 ; Schat & Calnek, 1978) .
At present little is known about virus-specific phosphorylated polypeptides. Four MDVspecific phosphorylated polypeptides with mol. wt. 43000 (43K), 39K, 36K and 24K were identified in chicken embryo fibroblasts (CEF) productively infected with MDV1 by immunoprecipitation with the monoclonal antibodies used for detection of virus-specific cytoplasmic antigen in MD cell lines, followed by SDS-polyacrylamide gel electrophoresis (SDS-PAGE; Ikuta et al., 1985a) . It is not known whether these four polypeptides share the same epitope or amino acid sequences. Therefore, further analyses of the virus-specific phosphorylated polypeptides are required for an understanding of their possible role in neoplastic transformation of MDV1. In the present work we attempted to identify the virusspecific polypeptides in MD cell lines. We also examined the phosphorylated amino acid of the MDVl-specific polypeptides, and their subcellular localization in productively infected cells.
METHODS
Viruses and cells.
The virus strains used were as follows: the BC-I, JM and C2(A) strains of MDV 1, the HPRS24 and SB 1 strains of MDV2 and the 01 strain of MDV3. Two kinds of BC-1 strain were used: oncogenic BC-1 at less than 30 passages in CEF (BC/LP) and non-oncogenic BC-1 at more than 50 passages in CEF (BC/HP) (Ikuta et al., 1983b) . These viruses were propagated in primary CEF and infection with cell-associated MDV-related viruses was carried out as described previously (Hirai et al., 1980) . A subclone H10 of MDCC-MSBI (Akiyama & Kato, 1974) was used as an MD lymphoma-derived cell line. A cell line derived from lymphoid leukosis (LL) LSCCl I04B1 (Hihara et aL, 1974) was used as a negative control. The HI0 ceil line was cultured in RPMI 1640 supplemented with 10~ foetal calf serum at 33°C in closed bottles. The 1104B1 cell line was cultured in RPMI 1640 supplemented with 10~ foetal calf serum at 41 °C in a humidified atmosphere of 5~ CO2 in air.
Radiolabelling of cells. Mock-infected or infected CEF in 60 mm diameter dishes were labelled with either 100 ~tCi/dish of L-[35S]methionine (1250 Ci/mmol, Amersham) or 500 ~tCi/dish of [32p]orthophosphate (Japan Radioisotope Association, Tokyo, Japan) as described previously (Ikuta et al., 1985 a) . Lymphoblastoid cells (5 x 106 cells in a 60 mm diameter dish) were also labelled similarly with 100 ~tCi/dish of [35S]methionine in 5ml of MEM containing 1/10 the normal concentration of methionine and 2~ dialysed calf serum.
Monoclonal antibodies and antisera. The specificities of M21 mouse monoclonal antibodies against the MDV1-specific phosphorylated proteins have been described previously (Ikuta et al., 1985a) .
Immunoprecipitation and gel electrophoresis. The techniques used for immunoprecipitation of virus-specific polypeptides with antibodies were described by Ikuta et al. (1983b) . The immunoprecipitates were subjected to one-dimensional SDS-PAGE (separation gel, 10 ~ polyacrylamide gel; spacer gel, 4 ~ gel) or to two-dimensional gel electrophoresis .
Immunoblot analysis of proteins. The cultured cells were harvested and washed with cold phosphate-buffered saline (PBS). The cell pellet was solubilized by sonication for 1 min in lysis buffer [0.5~ Nonidet P40 (NP40), 0.5 M-NaCI, 1 mM-phenylmethylsulphonyl fluoride, 50 mM-Tris-HCl pH 8-0]. The lysates were kept on ice for 1 h and then centrifuged at 100000g for 1 h in a Beckman SW50.1 rotor at 4°C. The resulting supernatant fluids were diluted with an equal volume of 0.25 M-Tris-HC1 pH 6.8, 8~ SDS, 40~o glycine, 20~ 2-mercaptoethanol and 0.04~ bromophenol blue and subjected to one-dimensional SDS-PAGE. After electrophoresis, the polypeptides in the gel were transferred electrophoretically (3 h at 70 V) to nitrocellulose paper (0.45 Ixm; Schleicher & Schfill) in 25 mM-Tris-HCl pH 6.8, 150 mM-glycine and 20~o methanol. Polypeptides that reacted with antibodies were detected with a Bio-Rad immunoblot assay system.
Phosphoamino acid analysis. The immunoprecipitate from 32p.labelled cells infected with the MDV 1 BC-1 strain was subjected to SDS-PAGE. 32p-labelled viral polypeptides in the gel were located by autoradiography, excised and extracted with a small volume of 50 mM-ammonium carbonate pH 8.4 containing 50 Ixg trypsin/ml. After incubation at 37 °C overnight, the supernatant was lypophilized and the polypeptides were hydrolysed by incubation at 100 °C for 3 h in 0.2 ml of 6 M-HC1. The hydrolysate was lyophilized and dissolved in distilled water containing phosphotyrosine, phosphothreonine, and phosphoserine. Samples on DC-plastikfolien cellulose (Merck) were separated electrophoretically in buffer of pH 1-9 (acetic acid:88~ formic acid :distilled water, 78 : 25 : 897 v/v) as described by Sefton et al. (1981) . The paper was dried and material was separated in the second dimension in buffer (n-butanol : isopropanol :formic acid : distilled water, 3 : 1:1 : 1 v/v), as described by Usiro & Cohen (1981) . The paper was dried, stained with 0.3 ~ ninhydrin to locate the phosphoamino acid markers, and subjected to autoradiography.
In vitro translation of mRNA separated on a sucrose density gradient. Total RNA was extracted from CEF infected with the BC-1 strain by the guanidium thiocyanate procedure of Chirgwin et al. (1979) . Then the RNA was separated on a 5 to 20~ (w/v) sucrose density gradient in buffer (0.025 M-Tris-HCI pH 7.0, 0.1 M-NaCI) by centrifugation at 40000 r.p.m, in a Beckman SW40.1 rotor for 5 h at 4°C. The separated RNA was fractionated and precipitated with ethanol together with yeast tRNA as a carrier. In vitro translation of the RNA was carried out in a rabbit reticulocyte system (Amersham) as described previously (Ikuta et al., 1985b) .
Cellularfractionation. Cellular fractionation was achieved by differential centrifugation. Further separation of fractions containing intracetlular organelles and membranes was performed by equilibrium centrifugation in discontinuous sucrose gradients essentially as described by Krueger et al. (1980) . Infected CEF were washed with PBS, scraped into suspension, centrifuged and resuspended in hypotonic buffer consisting of 10 mM-Tris-HCl pH 7-5 and 1 mM-MgClv The swollen cells were disrupted in a Dounce homogenizer and the cell homogenate was centrifuged at 1000 g for 5 rain to yield a nuclear pellet fraction. Centrifugation of the resulting supernatant for 20 min at 5000 g yielded a pellet, named P50, which contained plasma membranes, endoplasmic reticulum, mitochondria, lysosomes and Golgi bodies. Further centrifugation of the postnuclear supernatant for 60 min at 20000g gave another pellet, named P200, containing ribosomes and microsomes. The resulting supernatant, named $200, contained soluble cytoplasmic components. For further separation, the P50 fraction was resuspended in 1 mM-Tris-HC1 pH 8.0 and 1 m~t-EDTA and centrifuged for 30 min at 150000g. The pellet was suspended in 45 ~ (w/w) sucrose containing 1 mM-Tris-HCl pH 8.0 and 1 mM-EDTA by Dounce homogenization and layered over a 60 ~ (w/w) sucrose cushion containing 1 mM-Tris-HCl pH 8.0. The P50 fraction in the 45 ~ sucrose solution was overlayered successively with 1 mM-Tris-HC1 pH 8.0 containing 35~ (w/w), 30~ (w/w), 25~ (w/w), 20~ (w/w) and 0~o sucrose. The five interface bands obtained by centrifugation for 16 h at 80000g were collected, diluted with I mM-Tris-HCl pH 8,0 and centrifuged for 30 min at 150000 g. The precipitates of these five interface bands were subjected to SDS-PAGE and the specific polypeptide bands were identified by immunoblotting with monoclonal antibodies.
RESULTS
Immunoprecipitation of MD Vl-specific polypeptides with M21 antibody from CEF infected with various strains of MD V-related viruses and MD lymphoblastoid cell lines
As reported previously (Ikuta et al., 1985 a) , three phosphorylated polypeptides labelled with [asS]methionine, pp39, pp36 and pp24, were found in the immunoprecipitate with M21 antibody from MDV1 (BC-1 strain)-infected CEF, but not in that of HVT (01 strain)-infected CEF. The other (43K) phosphorylated polypeptide, named pp43, was immunoprecipitated to a slight extent with M21 from BC-1 strain-infected cells labelled with 32p, but not from those labelled with [35S]methionine. Therefore, the three phosphorylated polypeptides labelled with [35S]methionine were characterized in the present study. To determine whether these phosphorylated polypeptides were present in immunoprecipitates of CEF infected with other strains of MDV1 or MDV2, we labelled CEF infected with these viruses with [3SS]methionine from 24 h to 48 h post-infection, and the cell lysates were subjected to immunoprecipitation with M21 antibody. Two polypeptides of 36K to 39K (39/36K) and 24K were found in cells infected with MDV1 strain BC/LP (Fig. 1 a) . In the present study, pp39 and pp36 were not separated so well as in the previous report (Ikuta et al., 1985a) and were, therefore, named pp39/36. In addition to pp39/36 and pp24, a polypeptide of 41K was found in immunoprecipitates from cells infected with the other MDVI strains, JM and C2(A). Moreover no bands corresponding to these polypeptides were detected in mock-infected CEF or CEF infected with MDV2 strains SB1 or HPRS24, or MDV3 strain 01. In addition, M21 antibody did not react with acetone-fixed cells infected with any of these strains of MDV2 or HVT in IF tests (data not shown). Monoclonal antibodies against phosphorylated polypeptides from other hybridoma clones (M17, M42, M49, MB1, MB2 and MB3) gave the same results against CEF infected with various strains of MDV as with M21 antibody in the IF test (data not shown).
Next, we attempted to identify the polypeptides that reacted with M21 antibody in MD lymphoblastoid cell lines. For this purpose, we isolated subclone H 10 of MDCC-MSB 1 cultured at 33 °C. This population of ill0 cells contained about 5 to 10~ of IF-positive cells reacting with M21 antibody. However, the cells did not react with other monoclonal antibodies against gA and gB of MDV-related viruses (data not shown). Since these virus-specific glycoproteins were shown to be the late gene products of the virus genomes (Ikuta et al., 1983b (Ikuta et al., , 1984a subjected to immunoprecipitation with M21 antibody. Two polypeptides pp39/36 and pp24 were detected in the immunoprecipitate from H10 ceils as well as in that from BC-l-infected CEF, but not in that from l104B1 ceils (Fig. lb) .
Two-dimensional gel electrophoresis of MD Vl-specific phosphorylated polypeptides in MD V1-infected cells and HIO cells
For determination of the isoelectric points (pIs) of the three MDV 1-specific phosphorylated polypeptides, BC-l-infected cells and H10 cells, had been labelled with [3SS]methionine or 32p, were analysed by two-dimensional gel electrophoresis using isoelectric focusing followed by SDS-PAGE (Fig. 2) cells and H 10 cells obtained by two-dimensional gel electrophoresis were similar, suggesting that the two phosphorylated polypeptides in H 10 cells are structurally similar to those in productively infected cells. The pIs of pp39/36 were found to be from 5.0 to 4.9. The pp24 in cells infected with BC/LP or BC/HP appeared to consist of two polypeptides with pIs of 5.8 and 6.0 (Fig. 2 c, e ). Of these, the pp24 with a pI of 5.8 was found to be phosphorylated (Fig. 2 d,J) . However, the less abundant pp24 with a pI of 5.8 was not detected in H10 cells, possibly due to its low level (Fig.  2g ). In addition, we could not detect 32p-labelled pp43 in either virus-infected cells or H10 cells by two-dimensional gel electrophoresis.
Phosphoamino acid analysis of the three phosphorylated polypeptides pp43, pp39/36 and pp24 in infected cells
For identification of the phosphorylated amino acids of MDVl-specific phosphorylated polypeptides, immunoprecipitates with M21 antibody of 3 z P-labelled, BC-1-infected cells were separated by S D S -P A G E and pp43, pp39/36 and pp24 were eluted from the corresponding bands. Mixtures of the three polypeptides were subjected to phosphoamino acid analysis. The mixture contained phosphoserine, but no detectable phosphothreonine or phosphotyrosine, even after longer exposure of the autoradiograph. The P50 fraction was further fractionated by equilibrium centrifugation in a discontinuous sucrose gradient and the polypeptides in each fraction of the gradient were subjected to immunoblot analysis with M21 antibody. Lanes: 1 and 2, plasma membrane fractions recovered between 20~ and 25~ sucrose, and between 25~ and 30~ sucrose, respectively; 3, smooth endoplasmic reticulum-rich fraction recovered between 30~ and 35 sucrose; 4, rough endoplasmic reticulum-rich fraction recovered between 35~ and 45~ sucrose; 5, fraction containing mitochondria and ribosomes recovered between 45~ and 60~ sucrose.
In vitro translation of phosphorylated polypeptides from RNA fractionated by centrifugation in a sucrose density gradient
For determination of whether pp24 and pp39/36 were translated from distinct m R N A s or separate regions with partial D N A homology, the m R N A s extracted from CEF infected with BC/HP were separated into 22 fractions by centrifugation in a sucrose density gradient, and the m R N A in each fraction was translated in an in vitro translation system using rabbit reticulocytes with [35S]methionine. The translated products were immunoprecipitated with M21 antibody, and the precipitates were analysed by S D S -P A G E (Fig. 3) . The pp39/36 polypeptides were identified in fraction numbers 11 to 13 corresponding to lanes 1 to 3 of Fig. 3 , while the pp24 polypeptide was identified in fractions 14 to 17 corresponding to lanes 4 to 7 of Fig. 3 . The sizes o f m R N A in fractions 11 to 13 and 14 to 17 were about 15S to 18S and 8S to 15S, respectively. These results indicated that pp24 and pp39/36 were translated from distinct mRNAs.
Subcellular localization of the MD Vl-specific phosphorylated polypeptides
We previously showed that the IF antigen reacting with M21 antibody was predominantly present in the cytoplasm of BC-l-infected CEF and MD lymphoblastoid cell lines (Ikuta et al., 1985 a) and was not detected on the surface of these cells (data not shown). For further analysis of the subcellular localization of the antigen, a homogenate of BC/LP infected cells was subfractionated by differential centrifugation and the presence of MDV 1-specific phosphorylated polypeptides in these subcellular fractions was examined by immunoblot analysis with M21 antibody (Fig. 4 a) . The polypeptides were present predominantly in the P50 fraction containing plasma membranes, endoplasmic reticulum, mitochondria, lysosomes and Golgi bodies (Fig.  4a) . The polypeptides reacting with M21 antibody were also detected in the nuclear pellet fraction, mainly due to contaminating membranes in the nuclear fraction. To determine whether the phosphorylated polypeptides were associated with a specific membrane fraction, we fractionated the P50 fraction further by isopycnic centrifugation on a discontinuous sucrose gradient (Fig. 4b) . Among the resulting five interface bands, the phosphorylated polypeptides pp39/36 and pp24 were found predominantly in fractions 3 and 4, which mainly contained smooth and rough endoplasmic reticulum (Krueger et al., 1983) . A lesser amount was also found in the plasma membrane fraction (fractions 1 and 2 of Fig. 4b ).
DISCUSSION
We have previously reported the existence of a virus-specific early antigen in the cytoplasm of all MD cell lines examined (Ikuta et al., 1985a) and in most cells in tumour lesions of chickens with MD (Naito et al., 1986) . In the present study we have demonstrated that the antigen consisted of at least two MDVl-specific polypeptides, pp39/36 and pp24, in the MD cell line H10.
Although most virus-specific polypeptides of the three serotypes of MDV-related viruses have cross-reactive epitopes (Ikuta et al., , 1983a van Zaane et al., 1982) , the phosphorylated polypeptides in MDVl-infected cells and H10 cells are MDVl-specific, not cross-reactive with MDV2 or MDV3. With monoclonal antibodies, cross-reactive epitopes in the three serotypes of MDV-related viruses have been detected on all the other virus-specific polypeptides examined in our laboratories (Ikuta et al., 1983a (Ikuta et al., , 1984a Nakajima et al., 1986; Hirai et al., 1986) . At present these phosphorylated polypeptides are the only ones on which we could not find a crossreactive epitope. However, we need to produce polyclonal antibodies against these phosphorylated polypeptides to prove their serotype specificity. It is noteworthy that the polypeptide with tool. wt. 41K was precipitated together with pp39/36 and pp24 from cells infected with the JM or C2(A) strain (Fig. 1) . Silva & Lee (1984) also identified three polypeptides reacting with monoclonal antibody. Of these, three with mol. wt. 41K, 38K and 24K were precipitated from MDVl-infected cells with MDVl-specific monoclonal antibodies, but not with cross-reactive ones. From the serotype specificities and the sizes of these polypeptides, they appear to be the same as those examined in the present study. The small difference in size from those we found could be due to a difference in the virus strains used. The size diversity of the phosphorylated polypeptides suggests that they are encoded by the MDV1 genome. The expression of the virus-specific antigen related to MDVl-specific phosphorylated polypeptides in H10 cells was only 5 to 10~. The IF-positive cells varied in number among various MD cell lines when these cells were cultured at 33 °C or treated with IUdR as reported previously (Ikuta et al., 1985a) . Although the degree of expression of the antigen may change during the cell cycle, we need to find other chemicals that effectively induce the antigen.
The results obtained by two-dimensional gel electrophoresis suggest that pp39/36 and pp24, respectively, from BC-1 infected CEF and H10 cells are almost identical (Fig. 2) . However, one spot of 24K and pI 5-8 was not detected in [3SS]methionine-labelled H10 cells, possibly due to the very small amount of the proteins in these cells compared to that in BC-1 infected cells. This similarity in the patterns obtained by two-dimensional gel electrophoresis could be expected, since the BC-1 strain used here was rescued from the parental cell line MDCC-MSB1 of H10 cells by cocultivation with CEF (Akiyama & Kato, 1974) . We previously reported that cells infected with non-oncogenic BC-1 also had pp39, pp36 and pp24, in addition to pp44, which was identified only by 3zp-labelling (Ikuta et al., 1985a) . Two-dimensional gel electrophoresis showed that there was no difference in the pls of pp39/36 and pp24 of oncogenic and nononcogenic BC-1 viruses (Fig. 2) . Therefore, there may be some structural difference in the phosphorylated polypeptides pp43 and pp44 in oncogenic and non-oncogenic viruses. Unfortunately we could not detect these polypeptides by two-dimensional gel electrophoresis. At present we do not know whether this was because the amounts of these polypeptides were too low or because their pIs were out of the pH range formed by isoelectric focusing under the conditions used here.
The mixture of three phosphorylated polypeptides pp43, pp39/36 and pp24 was found to contain phosphorylated serine but no detectable phosphorylated threonine or phosphorylated tyrosine. Since pp39 is predominantly labelled with [3ZP]orthophosphate (Ikuta et al., 1985a) , the phosphoserine residues are mostly attributable to pp39/36. However, even after a longer exposure of the autoradiograph of 32p-labelled amino acids, we could not detect any phosphothreonine or phosphotyrosine. Therefore, all the other phosphorylated polypeptides probably also contain phosphoserine residues, as in Epstein-Barr virus (EBV)-specific nuclear antigen 1 (EBNA-1), which was found in all cells transformed with EBV (Hearing & Levine, 1985) . The results in Fig. 2 and 3 also indicate that pp36 was not the 36K transformation-specific cellular protein detected in Rous sarcoma virus-infected CEF, since the pI of the latter was 6.97 to 7.4 (Cooper & Hunter, 1981 ; Gerke & Weber, 1984) and the transformation-specific protein was reported to contain phosphorylated tyrosine as well as phosphorylated serine (Radke & Martin, 1979) .
At least two phosphorylated polypeptides, pp39/36 and p24, of the BC-I strain are mainly associated with the smooth and rough endoplasmic reticulum of infected cells. The main subcellular localizations of virus oncogene products of different tumour viruses appear to vary: some are located in the nucleus, some in the cytoplasm, and some at the plasma membrane (Bishop, 1985) . Possibly most of the phosphorylated polypeptides synthesized de novo are accumulated at the endoplasmic reticulum and some are transported to the plasma membrane to play a role in cellular transformation. However, the polypeptides located near the surface of transformed cells and virus-infected cells are probably very sparsely distributed or not present on the cell surface (data not shown), because no IF antigen reacting with M21 antibody was found on these cells. Since the DNA-binding proteins of lymphotropic oncogenic herpesviruses such as EBNA-1 (Luka et al., 1977) are present as transformation-specific antigens in the nuclei of transformed cells, we attempted to find a virus-specific antigen in the nuclei of MD cell lines by IF tests with two groups of monoclonal antibodies that reacted with virus-specific nuclear antigens present in MDV-infected CEF . However, we could not detect any virus-specific nuclear antigens in the MD cell lines in these IF tests (data not shown). Therefore, at present the virus-specific cytoplasmic antigen related to the phosphorylated polypeptides is the only possible candidate for an antigen associated with oncogenicity.
The present studies using immunoblotting techniques indicated that pp39/36 and pp24 have an identical MDVl-specific epitope and therefore may represent precursor and processed forms. However, preliminary results obtained by a pulse and chase experiment in our laboratories indicated no such relationship. Immunoprecipitation of the in vitro translation products from mRNA separated on a sucrose density gradient in the present study showed that these polypeptides were translated from independently transcribed mRNAs from a region containing overlapping genes or from separate regions with partial DNA homology. Our results also indicated that pp24 is neither a precursor nor a processed form of pp39/36.
For further understanding of the structure and functions of each phosphorylated polypeptide, we need to determine the locations of their genes on the MDV1 genome. These genes are possibly located in regions where structural differences in virus DNA have been found between oncogenic and non-oncogenic MDV1 strains . Recently, the structural difference in these regions was found to be due to variation in the copy number of 132 base pair tandem repeats within the inverted repeats of the MDV1 genome (Maotani et al., 1986) . We have demonstrated the presence of polyadenylated RNA that hybridizes with a DNA fragment containing the 132 bp tandem direct repeats in cells infected with MDV1 (see also Kanamori et al., 1987) . This region including the tandem repeats did not have any detectable homology with the virus DNAs of serotypes 2 and 3, suggesting it could code for MDV 1-specific proteins . Therefore, we next plan to investigate the correlation of MDVl-specific polypeptides with DNA regions possibly related to oncogenic transformation of MDV1.
